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Impact of Information on Quality of Life and Satisfaction of
Non-small Cell Lung Cancer Patients: A Randomized Study
of Standardized versus Individualized Information before
Thoracic Surgery
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Christophe Doddoli, MD,‡ Marie-Claude Simeoni, MD, PhD,† Pascal Auquier, MD, PhD,†
and Pascal Thomas, MD‡
Introduction: Most cancer patients want to be informed as much as
possible. We conducted a randomized trial comparing the impact of
additional written information to oral information only on quality of
life (QoL) and satisfaction of non-small cell lung cancer patients.
Patients and Methods: Non-small cell lung cancer patients under-
going thoracic surgery were eligible. Patients were randomized to
receive oral information only or oral plus written information
describing the disease and its associated surgery and outcomes. QoL
was assessed by Psychologic Global Well-Being Index. Patients’
satisfaction was assessed by questionnaire of satisfaction of hospi-
talized patients.
Results: One-hundred two patients were included, full data were
available for 75 of them (10 early deaths, 4 lost to follow-up, and 13
with incomplete questionnaires). QoL scores (baseline, 3 months)
were comparable between both groups. In contrast, patients receiv-
ing oral plus written information were significantly dissatisfied with
regard to several aspects of care regarding staffs as well as the
structure. The information group significantly influenced satisfaction
levels at multivariate analysis (standardized beta coefficient, 0.26,
p  0.04).
Conclusions: Unexpectedly, at the end of their hospital stay, pa-
tients receiving both oral and written information experienced a
statistically significant lower level of satisfaction, whereas no dif-
ference in QoL between both groups were highlighted. Further
research is needed on patient’s information.
Key Words: Satisfaction, Quality of life, Information, Lung cancer,
Surgery, Randomized trial, Communication.
(J Thorac Oncol. 2008;3: 1146–1152)
With the exception of clinical trials which address spe-cific laws, the provision of information to cancer pa-
tients is a basic requirement.1,2 The quality and type of
information is particularly essential when the disease or its
treatment are particularly disabling. Then, physicians moved
progressively from a paternalistic approach, which resulted in
less than a third of patients been informed about their diag-
nosis and treatment,3 to a more objective, evidence-based,
approach which delivers exhaustive information.
The information provided to cancer patients is based on
oral and individualized discussions with doctors, often aug-
mented by discussions with nurses and the whole team. As
the time for discussion is frequently suboptimal, or the
quality of the information varies, several tools have been
developed to support the oral information given to patients.
For example, the quantity and quality of the information
recalled by patients after a clinic appointment can be in-
creased by using audio-tape records.4,5 Computer-based in-
formation has also been developed. For instance, Jones et al.
demonstrated that specific computer software programs
which provide information that is directly related to the
patients’ medical record improves knowledge and reduces the
level of anxiety.6 In addition, oral information is frequently
completed by a written document, drawn up by the physician
at the clinic, or more frequently now, downloaded from
dedicated web-sites.7 These documents are mostly produced
nationally by scientific societies, health state agencies, or
occasionally regionally by local cancer hospitals, or even,
sometimes, by the individual physician. Differences in the
development of these documents translate into great hetero-
geneity with regard to their format and content.
There are few studies in the literature which have
examined the benefit of the provision of additional written
information to cancer patients. In a systematic review,
McPherson et al. retrieved 10 studies from the literature,8 and
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indicated that interventions (written material, telephone help-
lines, teaching, and audiovisual aids) had a positive effect on
a number of patient outcomes, such as knowledge and recall,
symptom management, satisfaction, preferences, health care
utilization, and affective states. Iconomou et al. reported a
study on 145 cancer patients, randomized to receive or not a
booklet about chemotherapy,9 and showed that patients re-
ceiving additional written information were more likely to be
satisfied and reported better scores for quality of life (QoL).
The need for information is especially essential in lung
cancer which is one of the most disabling malignancies
leading patients to experience significantly more symptoms
than other cancer patients.10,11 Moreover, surgery represents
the best therapeutic option for early stage non-small cell lung
cancer (NSCLC), but this treatment is associated with a
severely impaired postoperative QoL.12–14 Occasionally, the
rapid onset of symptoms combined with disability related to
the treatment force major adaptations to a patients’ life.
Consequently, several teams have developed additional ma-
terial aimed at improving the quality of the information which
was provided orally to NSCLC patients managed by thoracic
surgery. As very little data is available on the efficacy of such
additional information, we conducted a randomized trial on
the impact of written information on the QoL and satisfaction
of NSCLC patients undergoing thoracic surgery.
PATIENTS AND METHODS
Patients
This prospective study was conducted at a university
teaching hospital. Patients over 18 years undergoing standard
thoracic surgery for primary NSCLC were eligible to partic-
ipate in the study. The study design is summarized in Figure
1. The study protocol was approved by the institutional ethics
committee. All patients provided written informed consent.
The patients’ sociodemographic and socioeconomic
data and clinical data were collected at the time of inclusion.
The Information Provided
All patients received individualized oral information
which included a detailed discussion about their disease and
treatment including the type of surgery and its associated
risks, the probability of postoperative treatment, prognosis,
and alternatives to standard treatment. There was no record of
the clinic visit given to patients.
At the end of the clinic appointment, patients were
randomized to receive an additional standardized written
document which provided further information or nothing.
This written document was developed by a multidisciplinary
board including thoracic surgeons and physicians, psycholo-
gists, nurses, public health practitioners, and members of
patient’s association. As a first step, different themes were
identified and organized into different sections of the written
document; as a second step, this initial document was devel-
oped and provided to 10 patients as a trial to assess the ease
of comprehension, content, document size, etc. Modifications
were made according to comments from patients. Finally, a
five-page written document in which information about lung
cancer and associated symptoms, pretherapeutic work-up,
thoracic surgery, morbidity and mortality related to thoracic
surgery, postoperative treatments, prognosis, and possible
alternatives to standard management constituted the final
document.
The two different groups were called oral only infor-
mation group and oral plus written information group.
Surgery
The thoracic surgery was standardized as previously
described.15 Occurrence of postoperative complications were
documented and classified as minor or major complications.
Major complications included prolonged stay or readmission
FIGURE 2. Flow chart of the study.FIGURE 1. Study design.
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to the intensive care unit, acute respiratory distress syndrome,
broncho-pleural fistula, hemothorax, septic shock, myocar-
dial infarction, and severe heart failure defined using inter-
nationally accepted criteria.
QoL and Patient Satisfaction Assessment
QoL was the primary end-point. Patients filled in a QoL
questionnaire at the time of enrollment and at each follow-up
visit (1 and 3 months). The patients’ mood state was assessed
preoperatively, in the month preceding surgery, using the
Psychologic Global Well-Being Index (PGWBI).16,17 The
PGWBI is a brief self-administered questionnaire which con-
tains 22 items rated on a 6-point scale, where a higher score
indicates a better QoL and it measures six mood states
(anxiety, depressed mood, positive well-being, self-control,
general health, and vitality). The six mood states are scored as
follows: 25 for anxiety, 20 for positive well-being and vital-
ity, and 15 for the remaining states. All scores were standard-
ized from 0 (low level of QoL) to 100 (high level of QoL).
The PGWBI was self-administered by the patients. The
PGWBI was chosen as it has been demonstrated to be valid
and reliable. Furthermore, the PGWBI seems more reliable to
potential QoL changes related to information when compared
with the European Organization for Research and Treatment
of Cancer QOL questionnaire (QLQ-C30) or the SF-36 ques-
tionnaire inasmuch as these questionnaires explore physical
health and symptoms rather than psychologic changes or
well-being. In addition, the PGWBI might be easier to use
because of its relatively low number of items (n  22) when
compared with the SF-36 (n  36) or the European Organi-
zation for Research and Treatment of Cancer QLQ-C30 and
the LC13 questionnaires (n  43).
Patients filled in a satisfaction questionnaire at the time
of discharge from hospital postthoracic surgery. Patient sat-
isfaction was measured using the validated questionnaire of
satisfaction of hospitalized (QSH) patients.18 Patients were
TABLE 1. Sociodemographics, Clinical, and Therapeutic
Data of Patients Randomized into the Study Depending on
Whether or Not They Were Included in the Final Analysis
Patients
Analyzed
(n  75)
Patients
Excluded
(n  27) p
Sociodemographic data
Women (n) 16 4 NS
Age (mean  SE) 63.5  8.7 57.8  12.8 0.03
Working activity (yes) 9 4 NS
Educational level
Junior high school or less 46 6 NS
Senior high school or more 27 9
Living area
Country area 32 8 NS
Urban area 39 6
Clinical data
Asymptomatic at diagnosis 45 16 NS
Current smokers 24 13 NS
Tumor location
Right lung 41 15 NS
Left lung 34 12
ECOG performance status 0 71 21 0.02
Comorbidities (yes) 36 16 NS
Histology
Adenocarcinoma 50 11 0.03
Others 25 16
Management
Type of surgery
Pneumonectomy 4 3 NS
Lobectomy 70 18
Surgical approach (LT  PLT) 72 23 NS
p stage (UICC)
0, 1 (A  B) 53 16 NS
2 (A  B), 3 (A  B) 22 11
Postoperative complication 33 14 NS
Postoperative treatment 31 11 NS
LT, lateral thoracotomy; PLT, posterolateral thoracotomy.
TABLE 2. Sociodemographics, Clinical, and Therapeutic
Data of Patients Randomized into the Study and for Whom
Full Satisfaction and QoL Data Were Available
Oral Only
(n  34)
Oral Plus
Written
(n  41) p
Sociodemographic data
Women (n) 7 9 NS
Age (mean  SE) 63.7  7.7 63.4  9.6 NS
Working activity (yes) 2 7 NS
Educational level
Junior high school or less 23 23 NS
Senior high school or more 10 17
Living area
Country area 12 20 NS
Urban area 19 20
Clinical data
Asymptomatic at diagnosis 20 25 NS
Current smokers 10 14 NS
Tumor location
Right lung 17 24 NS
Left lung 17 17
ECOG performance status 0 33 38 NS
Comorbidities (yes) 16 20 NS
Histology
Adenocarcinoma 23 27 NS
Others 11 14
Management
Type of surgery
Pneumonectomy 2 2 NS
Lobectomy 32 38
Surgical approach (LT  PLT) 34 38 NS
p stage (UICC)
0, 1 (A  B) 26 27 NS
2 (A  B), 3 (A  B) 8 14
Postoperative complication 14 19 NS
Postoperative treatment 12 19 NS
LT, lateral thoracotomy; PLT, posterolateral thoracotomy.
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asked to complete the questionnaire on the last day of their
hospitalization. The QSH is a self-administered instrument,
based on the patients’ point of view, which measures the
hospitalized patients’ satisfaction irrespective of the type of
ward. This is an eight-level scale which includes 37 items:
medical staff (MeS, seven items), nurses (NS, seven items),
other staffs (five items), staffs’ identification (three items),
admittance (six items), room arrangement (four items), food
(three items), and waiting time (two items). Furthermore, two
composite scores are also calculated: the staff index including
MeS, NS, OS, staffs’ identification, and admittance dimen-
sions and the structure index comprising room arrangement,
food, and waiting time dimensions. Scores were calculated
for the eight dimensions and the two composite scores based
on the mean of the corresponding items. All scores were then
standardized from 0 (poor) to 100 (excellent). This question-
naire was chosen to explore all aspects of patient satisfaction
instead of focusing on the patient’s satisfaction with their
doctor. It was assumed that information might influence all
aspects of the patient’s satisfaction by modifying their level
of expectations.
In addition, patients rated on a five-point scale (0, low
satisfaction level, to 5, high satisfaction level) their satisfac-
tion with regard to the information delivered by the thoracic
surgeon at the time of the first clinic appointment, including
the written document for those patients randomized in the
oral plus written information group, and by the medical team
and nursing staff at the time of surgery and at discharge.
Data Management and Statistical Analysis
The sample size was determined to have a 90% power
to detect a 10-point difference in QoL evaluated by PGWBI,
with a p value of 0.01. Consequently, 102 patients had to be
included with 47 patients in each group (94 patients in total)
and an additional 10% was added for potential cases which
would be lost to follow-up, leading to a total of 102 patients.
Comparison between oral group and oral plus written group
was performed using 2 or Fisher’s exact tests for frequen-
cies, Student’s t tests for quantitative variables. Association
between continuous variables was analyzed using Pearson’s
correlation tests. Multivariate analysis, using multiple linear
regression, was conducted to determine variables potentially
predicting satisfaction levels (staff index and structure index).
Variables relevant to the models were selected using p  0.3
and/or the clinical interest. The final models expressed the
standardized beta coefficient. All the tests were two-sided.
Statistical significance was defined as p  0.05. Statistical
analysis was performed using the SPSS version 10.1 software
package.
RESULTS
The study was conducted over a 24-month period.
One-hundred and two patients were included in the study.
Twenty-seven subjects (15 in the oral only information group
and 12 in the oral plus written information group) were not
analyzed because of absence or incomplete satisfaction or
QoL data corresponding to early death (n  10), loss of
follow-up (n  4), or incomplete response to satisfaction or
QoL questionnaires. The flow chart of the study is shown in
Figure 2. Finally, 75 patients were analyzed, including 34
patients in the oral only information group and 41 in the oral
plus written information group. The comparison of these 75
patients and those excluded from final analysis did show
minor differences (Table 1).
Patients and Treatment
Sociodemographic, clinical, and therapeutic data were
not different between the groups (Table 2).
The thoracic surgery was done according to the planned
standardized procedure for all patients. There was no death as
a consequence of the surgery. Overall, 33 patients (44%)
experienced a postoperative complication, including 10 major
and 23 minor complications.
QoL Data (PGWBI) and Satisfaction Data
All the patients fulfilled the PGWBI questionnaire
preoperatively, at the time of surgery (postoperative period)
and at 3 months. There was no significant difference in the
PGWBI scores between the oral only and the oral plus written
information groups at baseline (80.1  15.4 versus 78.2 
19.5, respectively), during the postoperative period (76.0 
14.6 versus 73.5  22.9, respectively) or at 3 months post-
surgery (80.0  16.0 versus 76.9  21.1, respectively). In
addition, the PGWBI scores for each dimension (anxiety,
depressed mood, positive well-being, self-control, general
TABLE 3. Global Patients’ Satisfaction (Mean Value 
Standard Error)
Oral Only
(n  34)
Oral Plus Written
(n  41) p
Staff index 80.9  9.8 74.1  16.6 0.04
Medical staff 82.8  15.1 76.3  22.0 NS
Nurses 83.1  11.7 73.4  20.3 0.02
Other staff 81.0  13.3 76.1  17.1 NS
Staff identification 75.8  10.7 64.2  25.8 0.01
Admittance 82.4  9.3 80.2  15.2 NS
Structure index 72.1  9.2 67.2  12.3 NS
Room arrangement 77.7  15.9 70.1  13.3 0.03
Food 63.2  14.4 63.9  18.9 NS
Waiting time 75.7  13.4 68.4  15.0 0.03
Questionnaire of satisfaction of hospitalization scores were standardized and
extended from 0 (low level QoL) to 100 (high level of QoL).
TABLE 4. Patients’ Satisfaction (Mean Value  Standard
Error) Regarding Information Received at the Different Time
of Their Management
Oral Only
(n  34)
Oral Plus
Written
(n  41) p
By surgeon at the first clinica 4.4  0.5 4.5  0.5 NS
By medical team during hospital staya 4.3  0.7 4.4  0.6 NS
By nurses during hospital staya 3.9  0.5 3.9  1.2 NS
At the time of dischargea 4.0  0.8 3.8  1.3 NS
Scores extended from 0 (low satisfaction level) to 5 (high satisfaction level).
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health, and vitality) were not statistically different between
both groups at each time of analysis (data not shown).
All the patients fulfilled the QSH (satisfaction question-
naire) and rated their satisfaction regarding the information
they received. The patients randomized in the group receiving
oral plus written information reported lowest level of satis-
faction when compared with patients receiving oral information
only (Table 3). During their hospital stay, patients receiving oral
plus written information were significantly dissatisfied regarding
several points, either related to the staff (without reaching
significance for MeS) or some aspects of the structure.
The patients’ satisfaction with the information deliv-
ered at different times of their management (first clinic,
postoperative period, at 3 months after surgery) was compa-
rable between patients receiving oral information only and
those receiving an additional written information (Table 4).
Multivariate analysis demonstrated that satisfaction
levels were significantly influenced by the gender, presence
of comorbidities, the histologic type, and the need for a
postoperative treatment for satisfaction levels related to the
staff (Table 5), and by the information group and the living
area for satisfaction levels related to the structure (Table 6).
TABLE 5. Results of Univariate and Multivariate Analysis on Factors Influencing Satisfaction Levels Related to the Staffs
Univariate Analysis Multivariate Analysis
M  SD M  SD pa Bêtab pc
Information (oral only/oral plus written) 72.1  9.2 67.2  12.3 0.07 0.13 NS
Gender (women/men) 64.1  16.5 70.7  9.3 0.05 0.36 0.007
Educational level (junior HS/senior HS) 70.9  8.2 67.4  14.7 0.22 0.10 NS
Living area (country area/urban area) 71.1  9.4 68.5  12.9 0.36 0.07 NS
Current smokers (yes/no) 69.0  11.3 69.6  11.3 0.83 — —
Symptoms at diagnosis (without/with) 69.9  11.8 68.8  10.4 0.71 — —
ECOG Performance status (0/1) 69.8  11.2 62.3  9.1 0.26 0.006 NS
Comorbidities (yes/no) 71.1  12.7 68.1  9.7 0.28 0.33 0.009
Histology (adenocarcinoma/others) 67.5  12.2 73.5  7.7 0.04 0.31 0.01
P Stage (UICC°) (0–1/2–3) 68.5  11.0 71.6  11.6 0.30 0.22 NS
Postoperative complication (yes/no) 66.7  13.2 71.5  9.1 0.09 0.19 NS
Postoperative treatment (yes/none) 67.1  9.4 70.9  10.1 0.18 0.32 0.02
Age R  0.04d 0.73 0.04 NS
M  SD, mean  standard deviation.
a p value for univariate analysis.
b p value for multivariate analysis.
c Standardized beta coefficient.
d Pearson’s coefficient correlation.
TABLE 6. Results of Univariate and Multivariate Analysis on Factors Influencing Satisfaction Levels Related to the Structure
Univariate Analysis Multivariate Analysis
M  SD M  SD pa Bêtab pc
Information (oral only/oral plus written) 80.9  9.8 74.1  16.6 0.04 0.26 0.04
Gender (women/men) 73.9  22.6 78.1  10.9 0.30 0.19 NS
Educational level (junior HS/senior HS) 79.7  11.2 73.0  18.0 0.05 0.10 NS
Living area (country area/urban area) 80.4  8.4 74.6  17.9 0.10 0.25 0.04
Current smokers (yes/no) 78.4  11.0 76.1  15.7 0.52 — —
Symptoms at diagnosis (without/with) 76.0  17.0 78.9  8.5 0.41 — —
ECOG Performance status (0/1) 77.0  14.4 80.0  12.6 0.69 0.01 NS
Comorbidities (yes/no) 78.6  17.7 75.9  10.5 0.42 0.19 NS
Histology (adenocarcinoma/others) 74.9  16.4 81.9  7.1 0.05 0.14 NS
P Stage (UICC°) (0–1/2–3) 76.7  15.8 78.2  9.9 0.71 0.14 NS
Postoperative complication (yes/no) 76.7  16.7 77.5  12.3 0.82 — —
Postoperative treatment (yes/none) 75.7  10.4 78.8  17.0 0.38 — —
Age R  0.09d 0.45 0.14 NS
M  SD, mean  standard deviation.
a p value for univariate analysis.
b p value for multivariate analysis.
c Standardized beta coefficient.
d Pearson’s coefficient correlation.
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DISCUSSION
This randomized study showed no difference in QoL
between resected NSCLC patients receiving oral information
only as compared with oral plus written information. Unex-
pectedly, however, at the end of their hospital stay, patients
receiving both oral and written information experienced a
statistically significant lower level of satisfaction.
Few studies have looked at the impact of initiatives
undertaken to improve patients’ information or patient with
doctor communication.19,20 Patient’s satisfaction has been
recognized as a relevant outcome in assessing these initia-
tives. For example, psychologic training programs,21 break-
ing bad news’ guidelines,22 audio- or videotapes,4 computer
systems,6 and written material such as prompt sheets summa-
rizing the clinic or information booklets8 have been demon-
strated to significantly improve patients’ satisfaction. As
shown in the present study, the outcome is, however, some-
times against expectations. Butow et al. conducted a study in
which 164 patients were randomized to receive or not a
cancer consultation preparation package.23 Although all the
patients but one read all the information, satisfaction was
comparable in both groups. Another study including 400
cancer patients showed no major difference between patients
receiving personalized information with those receiving gen-
eral information.24
In fact, patients’ satisfaction is a multifactorial process
which might be poorly influenced by modifying information
only. Indeed, several factors such as younger age, male
gender and depression,25 as well as low educational level26,27
or treatment-related complication28 influence satisfaction. On
the other hand, patients’ satisfaction is also influenced by
patients’ expectation.29 However, patients’ expectations vary
widely depending on the type of cancer,30 and therefore,
studies in this field are difficultly comparable. Previous stud-
ies have included patients with various types of cancer,9
whereas we concentrated on NSCLC patients. This homoge-
neity of our patient population with regard to their disease,
treatment, and prognosis make our results especially consis-
tent. Secondly, we evaluated patient satisfaction at a time
remote from the first clinic appointment, providing the pa-
tients with enough time to read and discuss the information,
conversely to previously published studies where patient
satisfaction was assessed early after the intervention.31 A
notable exception is the study by Butow et al.23 where the
evaluation was also done 1 month postclinic appointment and
which also demonstrated an absence of benefit for patients
receiving detailed information.
Remarkably, most cancer patients want as much infor-
mation as possible.6,25 The best way to deliver this informa-
tion has yet to be determined. As an example, a comparison
between physician’s information and patients’ recall was
recently shown as incongruent in up to 17 and 51% regarding
treatment procedure and treatment goal, respectively.32 Al-
though developed by a multidisciplinary team, the written
document used in the present study may have been incom-
plete or inadequate. However, previous studies demonstrated
that interactively selected, exhaustive, and personalized in-
formation is inconsistently associated with improved out-
come.24 In addition, patients seemed to be less satisfied with
information they received from NS than from doctors, and
patients allocated to additional written information reported
significantly lower level of satisfaction with the nursing staff.
This might indicate the need for a specific satisfaction
assessment of the interaction between the patient and the
physician.33,34
In conclusion, and against our expectations, adding a
written information to standard and individualized oral infor-
mation delivered at the clinic had no impact on QoL of
patients with NSCLC who underwent thoracic surgery and
did not translate into a higher level of patient satisfaction in
the present randomized study. Therefore, and keeping in
mind that the majority of cancer patients want as much
information as possible, delivering the best information to
NSCLC patients who undergo increasingly complex manage-
ment would be worthy of further study.
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